The inhibitory effects of flavonoids and antiestrogens on the Glut1 glucose transporter in human erythrocytes.
Flavonoids and isoflavonoids are potent inhibitors of glucose efflux in human erythrocytes. Net changes of sugars inside the cells were measured by right angle light scattering. The inhibitory potency of hydroxylated flavonoids depends on the pH of the medium. The apparent affinity is maximal at low pH where the molecule is in the undissociated form. The following K(i)-values at pH 6.5 in microM have been obtained: phloretin 0.37+/-0.03, myricetin 0.76+/-0.42, quercetin 0.93+/-0.28, kaempferol 1.33+/-0.17, isoliquiritigenin 1.96, genistein 3.92+/-0.62, naringenin 8.88+/-1.88, 7-hydroxyflavone 17.58+/-3.15 and daidzein 18.62+/-2.85. Flavonoids carrying hydroxyl groups are weak acids and are deprotonated at high pH-values. From spectral changes pK-values between 6.80 (naringenin) and 7.73 (myricetin) have been calculated. No such pK-value could be obtained from quercetin which was rather unstable at alkaline pH. Flavone itself without a hydroxyl group does not demonstrate any absorbance changes at different pH-values and no significant change in inhibition of glucose transport with pH (K(i)-value around 35 microM). In this respect it is similar to the antiestrogens diethylstilbestrol, tamoxifen and cyclofenil with K(i)-values for glucose efflux inhibition of 2.61+/-0.30, 6.75+/-2.03 and 3.97+/-0.54 microM. Except for phloretin, the flavonoids investigated have planar structures. The inhibitory activity in glucose efflux of planar flavonoids increases exponentially with the number of hydroxyl groups in the molecule.